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57) ~ ABSTRACT

Apparatus for use in dispensing fluid into individual
containers is disclosed. The apparatus comprises a dis-
pensing head and a transport mechanism comprising an

‘endless conveyor, the dispensing head being attached to

the conveyor, which conveyor provides means for
moving the dispensing head in a predetermined path
above an array of sample containers. A drive arrange-
ment is provided for the transport mechanism, there
being a detector incorporated in the drive arrangement
for indicating when the drive arrangement has driven
the transport mechanism so that the conveyor has
moved the dispensing head a predetermined distance
along the predetermined path. Furthermore, there is
electronic control circuitry for controlling the time
during which the head dispenses into an individual
container, the circuitry initiating the drive arrangement,
to drive the transport mechanism, after repeated time
intervals, and being coupled with the detector to stop
the drive arrangement in response to an indication from
the detector that the drive arrangement has driven the
transport mechanism so that the conveyor has moved
the dispensing head the said predetermined distance.

8 Claims, 5 Drawing Figures
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DISPENSING FLUID INTO INDIVIDUAL
| CONTAINERS

This invention relates to the dlspensmg of ﬂu1d Into
individual containers.

According to this invention there is provided appara-
tus for use in dispensing fluid into individual containers,
the apparatus comprising;:

(a) a dispensing head;

(b) a transport mechanism comprising an endless
conveyor, the dispensing head being attached to the
conveyor, which conveyor provides means for moving
the dispensing head in a predetermined path above an
array of sample containers;

(c) a drive arrangement for the transport mechanism;

(d) a detector incorporated in the drive arrangement
for indicating when the drive arrangement has driven
- the transport mechanism so that the conveyor has
moved the dispensing head a predetermined distance
along the predetermined path; and

(e) electronic control circuitry for controlling the

time during which the head dispenses into an individual
container, the circuitry initiating the drive arrangement,
to drive the transport mechanism, after repeated time
intervals, and being coupled with the detector to stop
the drive arrangement in response to an idication from
the detector that the drive arrangement has driven the
transport mechanism so that the conveyor has moved
the dispensing head the said predetermined distance.

The invention also comprises a combination of such
apparatus and a plurality of sample containers above
which the dispensing head is moved by the transport
mechanism. |

The invention will now be described by way of exam-
ple with reference to the accompanying drawings in
which:

FIG. 1 is an underneath view of part of a transport
mechanism for moving a dispensing head,

FIGS. 2 and 3 are plan and side views of a drive
arrangement of the mechanism.

FIG. 4 shows electronic control circuitry in block
diagramatic form for controlling the drive arrangement
and

FIG. 5 is a circuit diagram of an electronic timer
circuit of the control circuitry.

Referring to FIG. 1, a transport mechanism com-
prises an endless conveyor in the form of a continuous
belt 1 arranged as shown to be driven by rotatable drive
gears 2 with which the belt engages, the belt being
disposed above a matrix of sample containers in use of
the apparatus. The belt 1 could be a toothed belt (as
shown) or the endless conveyor could be a chain or
some other form of belt allowing drive movement by
means of engagement of the belt with rotatable drive
pulleys or gears as suitable. A sample input tube 3 and a
dispensing head 13 are attached to the belt 1 by a mech-
anism allowing free rotation in the horizontal plane
only. Drive of the transport mechanism is effected by

rotating one of the toothed gears 2 by a small electric

motor 4, this driving a friction drive disc § which drives
a disc 6 connected to the toothed gear 2 via a shaft
7—see FIGS. 2 and 3 in the latter of which there 1s
shown a toothed gear 2.

Drive is initiated by applying electrical power from a
motor supply line 8 via a motor switch 18 (see FIG. 4 1n
which there is shown for an alternative example a pul-
ley 2 for a drive belt instead of a gear 2). The switch 18

2

could be a relay or a solid state device such as a Triac,

- thyristor or transistor. Control of this switch is derived
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from a free-running electronic timer circuit 9 which
produces a series of pulses which are at regular inter-
-vals. The negative edge of each of these pulses sets a
bistable circuit 10 to put the motor switch 18 into a
conductive state. The motor 4 causes the transport
mechanism {0 be driven until a detector 11 associated
with the disc é produces an output which, via an ampli-
fier 12, resets the bistable circuit 10 back to its original
condition and renders non- conductlve the motor switch
18.

The detector 11 1s in the example of the opto-nter-
rupter type. The disc 6 has a plurality of accurately
spaced holes 14 around its periphery and the detector 11
produces an output signal each time a hole passes
through it. Thereby, a puise occurs which re-sets the
bistable circuit 10, rendering non-conductive the motor
switch 18. As a result of the action of the detector 11
and the electronic timer circuit 9, the transport mecha-

nism 1s made to index in accurately repeated increments,

the tube 3 remaining stationary over a respective one of
a plurality of sample containers in a matrix arrangement
each time the motor 4 has been stopped as a result of
rendering non-conductive the switch 18 in use of the
apparatus. While the tube 3 is stationary, liquid flows
from the tube into the container, until the electronic
timer circuit 9 sets the bistable circuit 10, thereby ren-
dering conductive the switch-18 to restart the motor 4,
the transport mechanism moving the tube 3 until the
next hole 14 passes through the detector 11 whereby the
motor 1s stopped with the tube 3 over the next container
in the matrix. Thus any liquid which is applied to the
sample input tube 3 at a constant rate: will be dispensed
into separate sample containers in equal volume by
virtue of being directed into each container for an equal
period of time. The liquid could be flowing continu-
ously through the tube 3, which would be suitable in the
case where it drips slowly out of the tube 3.

The features of the electronic timer circuit 9 are
shown in FIG. §. IC3 1s a conventional operational
amplifier connected in a positive feedback mode to give
a switching function. For the purposes of description,
assume that the output of the amplifier 1s a positive
voltage which is close to the supply voltage +V. A
polarity selector 19, which may be an electromechani-
cal or solid state switching device, senses the polarity of
this output and connects the point A, to that one of two
reference voltages (1.e. + V.REV), of the same polarity.

The point A 1s then at a voltage +V.REF and a
current will flow through a resistor RT and charge a
timing capacitor CT. The output voltage of another
conventional operational amplifier IC1 will be a nega-
tive going ramp, the output of this amplifier being con-
nected via a resistor RG to the inverting input of a
further conventional operational amplifier IC2 con-
nected as an inverting amplifier with a gain of RF/RG,
1.e. the ratio of the resistance values of the resistor RG
and a variable resistor RF. The output voltage of the
amplifier IC2 is applied to the inverting input of the
amplifier IC3. The output of the amplifier IC3, con-
nected to the point A via a resistor R1, stays at a posi-
tive voltage until the voltage applied to its inverting
input exceeds + V.REF. Then the voltage at the output
of amplifier IC3 switches in a negative direction to a
voltage close to the negative supply —V. The polarity
selector senses the change in polarity and the point A is
connected to the negative reference voltage — V.REF.
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The negative going output voltage of the amplifier IC1
changes to become a positive going ramp. The process
is repeated with a reversed polarity until the voltage at
the point A switches back to +V.REF. Thus, the cir-
cuitry described so far operates as a free running oscilla-
tor producing a pulse at point A of magnitude 2V.REF
with a repetition rate set by the time constant CT.RT of

the resistor RT and the capacitor CT and the gain
RF/RG of the amplifier IC2. For convenience, the

values of CT and RT are fixed and the period of the
oscillator determined by the values of RG and RF, the
latter being variable. This allows resistor RF to be lo-
cated remote from the rest of the circuitry. The pulses
obtained at point A are applied to a pulse shaping circuit
15 and then to a binary divider circuit 16 to lengthen the

period.

We claim:

1. Apparatus for use in dispensing fluid into individ-

ual containers, the apparatus comprising:

(2) a dispensing head;

(b) a transport mechanism comprising an endless
conveyor, the dispensing head being attached to
the conveyor, which conveyor provides means for
moving the dispensing head in a predetermined
path above an array of sample containers and is
above the sample containers in use of the apparatus;

(c) a drive arrangement for the transport mechanism,
the drive arrangement comprising a motor pro-
vided with a disc which rotates as the motor drives
the transport mechanism;

(d) a detector incorporated in the drive arrangement
for indicating when the disc has rotated by an
amount such that the motor has driven the trans-
port mechanism so that the conveyor has moved
the dispensing head a predetermined distance along
the predetermined path; and

(e) electronic control circuitry for controlling the
time during which the head dispenses into an indi-
vidual container, the circuitry initiating the motor
to drive the transport mechanism, after repeated
time intervals, and being coupled with the detector
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4

to stop the motor in response to an indication from
. the detector that the motor has driven the transport

mechanism so that the conveyor has moved the

dispensing head the said predetermined distance,

the control circuitry comprising: -

(1) timer circuitry for producing a pulse train; and

(1) trigger circuiiry coupled between the timer

circuitry and the motor, the trigger circuitry
being set from a first state to a second state after

said repeated time intervals to initiate the motor
to drive the transport mechanism and the trigger
circuitry being coupled with the detector to be
set from said second state to said first state to
stop the motor in response to an indication from
the detector that the motor has driven the trans-
port mechanism so that the conveyor has moved
the dispensing head the said predetermined dis-
tance.

2. Apparatus according to claim 1, wherein the detec-
tor comprises means for detecting by means of optical
interruptions when the disc has rotated by an amount
such that the motor has driven the transport mecha-
nisms so that the conveyor has moved the dlspensmg
head to the said predetermined distance.

3. Apparatus according to claim 1 which is such that
the transport mechanism provides means for moving
the dispensing head in a predetermined path above a
matrix of sample containers.

4. Apparatus according to claim 1, wherein the dis-
pensing head is provided with a sample 1nput via which
it dispenses fluid into a given container.

. Apparatus according to claim 4, wherein the sam-
ple input is in the form of a tube.

6. Apparatus according to claim 1, wherein the con-
veyor 1s an endless belkt.

7. Apparatus according to claim 6, wherein the belt is
a toothed belt. |

8. Apparatus according to claim 1, in combination
with a plurality of sample containers above which the

dispensing head is moved by the transport mechanism.
% * %k %
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